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ABSTRACT: 

PROBLEM TO BE SOLVED: To allow to suppress the leading-up of a thrust force, and 
thereby, to suppress the generation of a vibration of a driving shaft, and to 
prevent the biting- in of an inner roller to an outer roller. 

SOLUTION: While the curvature radius of the inner peripheral surface 6a of an outer 
roller 6 is made larger than the curvature radius at the center 5a of the outer 
peripheral surface of an inner roller 5, the clearance between the inner roller 5 
and the outer roller 6 in the axial direction of a trunnion is made that the opening 
clearance L2 is made smaller than the center clearance LI of the rollers 5 and 6. 
Consequently, the inner roller 5 never bites in to the outer roller 6, as well as 
the thrust force is reduced . 

COPYRIGHT: (C) 1998, JPO 



1 of 1 



7/31/03 2:14 PM 



02> & m 4» .» & s <A> 



<ll)W«fiBII&W** 

WBI¥10- 184716 



(SDIntCL* 
Fl 6D 



3/205 



FI 

F 1 6 D 3/20 



M 



*»* OL (± 8 JO 



(22)tfiKB 
(32)*5fcB 



t»PF9- 298890 
^9^(1997)10^300 

1WPF8-292S29 
¥8 (1996)113 5 B 
0* (JP) 



(54) WW©**] WJ#-FWHB>»*>»'' 

(57) [f»« -^.^ 
[RSI h^-^^Ati^ttfc^BS^a-^^^ 6 

■f* b b {.K, b .9i*>'«l»W«=*H'*rt* n " 9 



(71) fflKA 000003470 

ftBXtt*5te& 

(72) »8# «0l SB 



(72)5»b« aw -» ^ _ . 




6 5c 



(2 

1 

[f9£JSl3 ftft&Wsto&WW&fttt'S**'? 

ft«*>A*¥S* 9 <JMW* k k fcfc. WEI* 10 

k k -r S h u 3 4 > ^ • 

TO******** 2188 * 11 1 * *K7«7*«*»tf ? 

^pjijEgfcpCR- aVtS'a'f ^l*£l£0O» IjlErtM 

^Mk-fSk, 20 
Ro>Ri+PCR (l-cos<90) /-u 
tf&fctb Z. k *W*fci-*tt** 1 tciStt^ b U 

|ffll=*7-fcy hi* Sik^#aktia»«391 *fc«2 
fc§28*> h U Kffl*3aU> a * > K 

^flWipSTIftSSJvO** c k £#«ki-*l»#S 

aawwtt&fcJBJfcSft-* k k t zmi&tfT-mx'ft 

«^**4 J STJ^Jfi§*VTV%S £ k £i»$ffiki-£f*#E 
7 (dEfttt h U KSSSSS'* 3 -f V *■ . 

[00013 



#Ba a F10-1847 16 

2 

i-*t>aT*&*. 

[00023 

:43tt&ftrt:^a-7k^ia£ffl*tfc931£a < £ 
[00 0 3] £<0j:3*Mfc**i'*fc*>*=. *U« 

09x1/0 1 0 K*i-#&ea5 7 - 1 3 2 1 1 # 

013 ts>iSi1M&¥7 -11710 8^&8fcga8W>& 

7*106. i5 6^7^a»ritiwt«»#i«Krtai 

10 2. 1 5 2C*tLX«6«SrviJ:3fcL"C>H»3-3 
*i06. I56k*rt»102. 152kOiatCiEL 

tt®ft4»*l»±i-*J:^CL"CV»«. 
[0004] 

imi wm&issA >hKi>v^-C}il*!ffi!la-7 1 0 5 
DftffiB 1 0 5 a&tfJMlP-? 1 0 6 B k k itC^ffll 
a-7ftl 0 6*JB*i'**^l 0 6A«OrtSffil 0 

3>f>bi&lliSK:S8Si'-5^ rtffl|n-510 5<^ 
SMI 0 5 ^m^it&f^ilr^yi 0 6A^)i*lH 
■Hi 0 6 aOft^^o^JaXiill^ft^f^^FTct 
<^rl.^to, rtfijn-7l0 5k^^l0 6Ak{i^ 

h fciJ vvCliSS£t* 9 ^ h *«BBB*ffi £ £ k #T 
[00053 -ii-CHl 1&1^01 2tCi5V%-C, w«? 

a^*3 y hfc^^x h**m$ii*a*S:»«i' 
h«^ott5j^rcft5. 01 i"Ctta#fcawt*fc 

rtfc:. 1 0 54>WSiBl 0 5 a^fl^^k 

1 0 6 AOflffiffi 10 6a <nm^mt O&fifr 

[00 06] 01 ltt^'a^yhSf^SfttOOKIWB 

10 514, iM^lOSAKJtt-ClBIdMltCJ:*** 
4H8^L«fttttWCft»U*C*^r 1 0 6 AtCfiat. 
i"S. cortflBo-91 05k*;^i06Ak>)ftltt 
j^iii, 10 7^1 migi'&ISIfc^Wt^Urr 

[0007] £w?rt«o-?l 05* J *^^106A 
-5105 k*A^l 0 6 Ak<0«8fcfeWi^a^T6l« 



(3) 



z * cosmic pnmm&vMM* p • c ° s 541 

4ttjP t J: Ofc*****Wi. 1 0 5l± * ;l - 

^10 6Al=«trW»Offl»^ «l«W>** 

„ P . cos*ii**H**svi (isfsaaar) 

«tt/«PCBB»tv\ sot. ::*U2»rii#c* 

[ 0 0 0 8 1 01 2tt^'a 4 y+*0 0 **> itmSlM 
1 0 7*qa«bfc«6«!lW^l 0 6 Atttthm* 
-510 0 5 a«*W*fcO i SOXt&Sr^ 

-ft^-Cft*. tVM*Oitt. MM* 1.0 7 

«(frfrO k t i o 6 Anzn 

IX Pl'01. P102, P103, P104, PI 
OS! Pl-02. P106, P107. P101OJ8K 

[0009 J 01 2C«V»r sM^l 0 6 AfctfLTrt 

«tt/*P>^P t ) TttK#9»*ff v \ ( 0*>P3»' 
1 fflPC* 1 ^ 5 ^W*** 
«(tei«"pHWlPt)t1^9«M- 

[001 o] HM^fcs'a'f*' 

Pt - sin<9 = Pt-sin (00 • cos*) 
fcfcO. *?Al«a* f 3>s'f3'MJ*o;Rtf»aPtK: 

[0 0 1 "C, i<o^a^'a>f>bfc:*i^-C'>3 
*v* W«jl0 7«»t«fe*-«t*5k v ^W 

waa-7 6cm-srtffia-553«)A# 

jftW^jflCTrtlln-^S kWBo-5 6 fc#3»U 



10 



20 



30 



40 



1-84 7 1-6 

4 

fcSgrtflll 52rtS". >WW r 15 6'Ai:W7-91 5 
UrtJBBl 5 6afc**J*t-CV^. 09<O^ 

&i; 3 ^H^:3*#:&PttifS£iH'. 

[00 13] L*»Li^W^3-f^H±. SftfcOt"? 
r^-y 15 4 gfltifflttrtJBHl 5 6 afcjg-f 4fc*>. 

*y 1 54*WfcBtWm«rt«Bll 5 6 afcftttt 
5-*yi 5 4fc*A'* r l 5 6AfcaH*>IlEW*<* 

[0014] „ ^ 

[aMfcaWW-ifc*****! *^4JJe^PBt«i 

■&t><ot'*>*. *i«8^a*3aic«s^t'{i. rtra 

bit* t>mzti* + y #~ 

a-fyncis^T, memo*-™*** 

[00151 i^^B^it** 2«c«S»^-Ctt. If 

Ro>Rl+PCRd-co8tfO)A 
[0016] ifc*»BBOft^a3fe:«*»WCtt. if 

^i4Jttt2tc«v^. m&mxmth*-?* 



(4) 



#63^10-1847 16 




10 



20 



V9fciSV«:*7* , ^ 5idfcU: - ***** 

fleam D-9«i«uH»i*wra«* 

[00183 *fc**«»«»««7Cflft»«ffCli. If 

SCaWCK*"*"*- HI 7SH4I4III1 
flfc*1\ HlAtfH2WSV*C. H2T*?g5tf* 2 

fliw*b^-*^ pctt7*#«fi*>tf»*w 

(i|igPCR) rtfflo-95li--K/W 

fla— 9 5 lettftHa- 9 6 #*rt» 2 rt SrlcIHSSK 
rtflSftXV*. *l/t. -f yHW3«B*il7fcrt 

[0020] idT^CR-fj^C. rt!n-5 5W 

«rSjfiC« i M , *0 i tf^s^R i THUS* 

jM**tf 6 ali. a*>fl*+*0 i £fctt£ 

trnr ^pgpCtfDjg8Lh"CJa^^iH5 a«WWO i * 
S = L • s i nr= (Ro-Ri ) 

[0024]-^. 012J 1 ), 
(PCR+5' > cos*0 = PCR-S 

a(i*-/*R¥gPCRfc: 

(PCR+5* ) co s£0 = PCR 

(Ro-Ri) s lnr>PCR (l-cos0O) 
Ro>Ri+PCR ( l-cos(?0)/s i nr • • • (c) 

[^0261 *^««W93BiMWk^ *>t anr=s i nr • • • (d> 

juP>Pt=P- tanr * 

Ro>Ri+PCR (l-cos?0)/a- • • (e) 



i J: 0 v^s^gRotUtoESivt^ 

[00213 £C-CH3C*JV^. rtfln-5 5fcrt« 
n-7 6 «aaW*fcov^#i & . JHB&Wft Uk 3 

flPfctoftTCSS. *fcH3fc4JWC. flflo-5 5 
^JBiff5a0>tt*«P'&OifcL rtfla-5 6C#U 
6 ©rtJTO»4Hfcfl6 a^)(ll*«W>0 o 

[00 223 02&tf03£J:fltf. »-5 5^ 
JfB5 aOa*^R i * 0 fc*lfl°-5 6 *>rtJSiE+ 

[00231 ::t. tffl^gRi. Ro*£<0g*fc 

If, X9^1»*«BiB*»i*-fc^**« 011J: 

4i«00o^«|M>kL-C«*rWiEilrt-C**. H±+# 
/hSlr*yC, rtMo-9 5<0J1>®®5 a»(WM»*0 i 



30 



(b) 



s i nr • • • (a) 
5' =PCR ( 1-c o s (90) • 
[O025l*(a)3tt^*(b) XV. *>$ ±% 



(5) 

. 7 

-56ic»uta4t=«trapi. P2. P3±^a 

[0 0 283 *ma-9 6tf)rtffiBt=R»t^*l 

6 b . 6 c KOV^WfS . COT-'*® 
6b. 6cJ4.«H*fr^^» s;9>fyh3WI * 

v<®6b. 6 c ICT rtffln- ? 5 £*MSn- 7 6 £ 

[0029] &c® 2 nmkvfi&fe* 0 5 £?*-r . 81 

IBtfWWrtt. Sl*¥gR o * fco^HSo-? 6 *>rt 
Cfflat*-* £ fc fc fci i»*¥&R i fcf&ortfflJn-v 5 

[00 30 3 ftt* 3 cO^SSO^JS2-0 6 RIM 7 
^Jffi-CJi. 6*>rt/3iB6 a £— flKnW^S 

b, 5 c-c^tfe^, mi&vm2m&mmb 

. iM h*Praa55 b , 5 cOft#4M>0 i b&lfO i c 
Ji, *AFUW5 atf)ft*4*'&0 i a «k 0 h?-**' 

*|TO3&5afc**>fcjWCO*#->TV^. *fcH*l* 

[00313 ±££>iS&££*i&» fcftfcfflSft* 3> 9 

a-9 5^ffl® 5 a~5 c fc*Hio-9 6 <0rtS®6 
afcaR&i. h?-*y40tt#fflfc**£ffi«aLl 

[00323 *M»n-?6tf>l>Jja®6a$:-fil 



10-1 847 16 



8 



82?>£fttf»$B'Cfi> f-^6b, 6c£±9BaP 

mztizfume 0 £ 0 1 *S rt* . 

n-7 60B3nffia5-Crt{i9o-9 5*>1M KP3K85 
b, 5efc^o-9 60>rtJWB6afc#SaW , 4J:3 

[00333 *fcH3*5jm*SWBfci*U*» fflfflo- 
4. &£S4<D£ifetfHB!B£08C3cr. 354O£Jfe<0 

[00343 JSLJt<0«**=-J:*itf . P * 
[00353 

[Si 2 3 1 0Htfe0JgJB^)*l!fiiaBI5*« • 

[03 3 *m?M i <on8fi^ss^ra°-7 k*Hi 

a-9 k^fi^^-tsrt** . 
[04 3 1 (K^mWM^v-vttSt 

h. 

[06] *»#0^3<03Qt^SI^Wa-9<0<«Sf 
[073 *»W^m3^IUtO»SR^rtlBlo-7a^ 

[08 3 *»W^S4 coHtt^JS^flllRffiS^** • 
[093 0£fr^Cffi*HJ*-F£«5S> ? 3'f 



<6 

' 9 

$rjjr$"0'C&&. 

[012 3 07^HUo-9f*cfc^ffSrtlfflP-7 

[013] ^<ry^n^^i>wmw^hi>, 

1 T«?:?SB*f 

3 4 y-HStf 

4 h7-*y 

5 flffln-? 

6 ^{0a-7 

7 SMMft 



[01] 




I 



[03] 



) #5H¥10-1 84 7 1 6' 

10 

PC 7^>«»<?t?*R 
Ri rtffla-f^f-^ffii^ft*^ 

Ro MMo-^ffcortJIJ®*)** 2 ^ 

PCR r??asHtf>t-y^PJ^¥g 

10 Pt ftMv-7tft-Mv-yk?>&1^fcftm?h& 



[02] 




[05] 



(7) 



^ra^lO-1847.16 



[04 3 [010 3 




[1263 IE73 




(8) 



1$B9¥10-l 847 16 



[09] 




[013] 



PTO 200*4815 

S.T.I.C. Translations Branch 



(i9)B*BM$f*jT (jp) 02) & If) ij# jft & $g (a) ommawmm 

#5i¥10- 184716 

(43)&HB ¥B210¥ (1998) 7E14B 



©n inter mimn f i 

F16D 3/205 F16D 3/20 M 



*SfcR 8*«<B»8 OL (f 8S) 



(21){UR## 


ft K¥9 -298890 


(7DU1SA 


000003470 














(22)fflBB 


9 ¥(1997) 10^30 B 




s»«wi«Ttrtim«riTii#ift 








(72)«9M* 


Ml B= 




(31)«fc*l£®S# 


tSWF8-292529 




«ttMW!#itfS!IBir 1 TH 


max 


(32)«JfcB 


¥8(1996)11H5B 








(33)«ifcSH=3BS 


B* (JP) 


(72)»9§# 


NBS gfi 












stmx 
















(72)«WS 


£ffi -if 










stmM^im b »r i tb i s«s 















(54) B89i©£*] h U#- 3 -f>h 



(57) imi 

* & y 3 -f > hft k fco fc»*Crt«o- 5 5 #*hAila 
W$$m MBSo-5 6«fljgffl6 a<7)|ffi$¥S£l*l 

fcfciC. i*liln>-75*^KIJD>-56^^ao>Ii: 




1 

t^mt'ivtfttki fines- ^-^cnuse 

rt«ltfiBlT*n-5^fflBif«)+*P3 
M^ft*mt9k*£<^j£-f&kkt>(;:, fflZh 
y - * y 0Xfcfr|Bj(cjstt4 fr£*H«cffi«* 4 a - 5 k 

*awia w«a* r o , KKnufcfflitf * °- 9 <w 

f-R^SSrPCR, g*i/ 3 -f VbASrtfO, MEAN 
Ro>R i +PCR ( 1 -c d sOO ) Yn 

* z k tftnt tmxm i teaw h y 

tt-aMrSMWejMrafrCv^i k £88tk-f &i» 
*JS 3 CRM?) h u i«a««^ 9 4 V K 

fcBBW h 'J sK- KS*ai> 3 4 V b . 

5 WEtta h 'J jK- F£99 y a 4 V h . 
&UWmzm&LZti%> k k t fcHQ»a*^-'<BT# 

C0001] 




2 ) ^BS¥ 10-1 8471 6 

2 

[0002] 

now* s k ras*<j> & . 

[000 3] z<r>i otcfimiMm htzMz, MIX 

10 m9&x/mi otcqrt^»a5 7- 1 3 2 1 i-f&m» 

H 1 3 fc^-t#&¥7 - 1 1 7 1 0 8#&«fclB»» t 

5fr 1 0 6 , 1 5 6«tr^^im 1 t»tt6il*SB*Jit 
102, 1 5 2t»tT«*» i flrV^i5K:LTJWin-5 
*1 0 6. 1 5 6k5Sl*J$l 02, 1 5 2kOHtliEU 

[0004] 

[^* { «?^tJ:5ktSilSi] LfrWrtffc. 09S 
20 I/EIl 0(7)^)S^9 4 yhK*JOT«rtffl!lo-5105 
■WJ^JBffl 1 0 5 1 0 6 Bk k ttC^ffll 

n-5#l 0 6 2-^-tS*;^l 06A«rtSB10 

9-fvh*sasw=wi-r6iB*. nrnv-yiosm 
mm 1 0 5 a<?5ft^sKjt^T*^i 0 6 A«i*]jg 

f*HI)o-510 5k*^10 6Ak(^ 
^=5r«IMk{i=Sr^^o. C^fa^^x 

30 *«r^. 

[0 0 0 5] diTiai l&tfHl 2KJ30T. I«f 

S. £<««l«y94vh*«tt«JH3*i*i>9'f v 

Afc, 1 0 1 0 5 a<7)fl$¥?£k 

*;l^ri06AcT)rt^S106a <7)ft$¥@ k <OH#j&» 

[0 0 06] HI ltt^'g-f vhStfaftLooMBII 
1 0 736qiI«ELrv^*WS:*r. 
40 1 0 5tt, *;P^1 0 6AfcStL.TJnl^t#{CJ:Sft* 

*aoa6L«f«««w{^»LT*^ 1 0 6 Atsak 

■ft. CcopfHB!lD-7l0 5k*^l 0 6Ak«j»B 
KHMi 0 7*< 1 HH61-|.ia^MW(^irr 

[0007] i'iT(*HBIo-5 1 0 5* ? *;P^ 1 0 6 A 

twm-Kmwwzmt&zttfX'tb. &± 

50 «0*t^Cfcot{±ai 2(Cin-fl o h9-^> 1 0 



3 

4 trtffl5o-5 1 o 5 bnmzmm&izamwu 
mofltf p fcifcW up (u\ih 5 -*y io 
4 1 0 5 bcffi£&(t*Mftflli&> **tt 

I) . c <o$$7Jju p<?)gi:*i6]o^^Ae p ■ c o s etf 

frfjPt iOt^tlr^fcHi. i*jffl|n-91 0 5Ji*/U 
^1 0 6 AfcWUTK^OWfttff^. ttlWifttJ 

ju P ■ c o s 6>J2<9*H-#'h$^ <*55*I21T> flt. 

[0008] 01 ^hft^OttoTBIMd 
1 0 7 tfEKLfcHaafr/l^l 0 6 Afc*ft*rt«a 
-910 5<?>W3B 1 0 5a»a$WO i ^jHfiSrin 
tfctfvc**. ltt»<W>0 i ii, UMIl 0 7 

O«M>0 & 4M>£3It&t S 1 1 fc fc*/^ 1 0 6 A iZft 
IX. P101, P102, P103, P104, PI 
0 5. P102, P106. P107, P101 Wilt 

[00 0 9101 2£.&\ra-frivy \ ObMZftLXH 
ffljn-9105(4. ft$tf'DOi*<T^^WlOf-/ 
f-RPC (¥@PCR) tR^tfiiJrtfflK^KH <* 
P>MPt ) T1;Mg*<9iI«j£fT^ (HttPM 
) , tt*+i&0 i a6»tr •/ f-PJ P C 8 rtfltfiflfc 
{4S ( Mfcft ju P =4«j P t ) -Cttffltf* 0 1 1. 

{®<v\M.mm) . ft->T. £*>«*ffM 

H, W^*s>fyha*:*S<fcofc»afc*9.*h:Jj 
[00 10] ifc, 090»6iy r g>f yMS£*S<i: 
etSHT ,MPt ttBHM 1 0 7£Ott*[6]{£^P t • 

s i n rawttriflit:ffffl't4c<io*»Pt 

• s i n0{±*9J*h:#£pj©f SSH010-C&&. 
07£t>Wt\ X3-f >"M3Ji<9 0£i:-->TV^. V* 

4>hm<n>®mm*<t>b-tht, e\teo 'cos* 

Pt-sin0 = Pt-sin(£O.-cos<£) 

[00 1 1] flSoT. itfMfa^g-fVhCft^r^a 

iv\ ffiHMl 0 7tja*«rJfctSHirrLi 54:^3181 

ii^ffiffl $ ft £ y a -f > h ft 6 0 J: 0 i> =5rft £ t 
. -jfc*& % -JMHo-9 6K*f^i|«J«a-9 581Mtft< 
**<*->TL* 3.. Wl^fcfiKjitiiStt 
jflUJW^)jftTrtfflla- 9 5 b WBIa- 9 6 1 *<i& t, . 
rt«D - 9 5 6 >ax,r L * 3 b V > 3 

[00 1 2] »fcHi 30^j$j/ 3 ^ yht:o^T#i 



3) ^¥10-1847 1 6 

4 

5 21*1$, rt/Wl 5 6Ai*Hfflc?-91 5 
6 B k*>i«:*o-?* 1 5 6tfHH-*flllftT%* . 

;Oh9-^yi 5 4i*;^l 5 6ACOR 
Krt^Bl 5 6afcj&*J8l,T^&. ,I?)Jttf>, 09Wl£ 
Ms^ySwi^tf^Pttef^-ti-f. ^9^h^ 

[0013] L*>biOtBti'*g-f>Hi. *K«h9 
-*V1 5 4 i#:* { P3ltirt^ffi 1 5 6afcj£-f|>*:#>. 
10 ±^Lfeh9^yi 04krt«o-91 0 5i:*ifflW 

mx'^hmmm9<Dij<nb\mts: ]f ). 

* y 1 5 4 iPfftin fclBTPMf rtflB 15 6a (cftM U 

9-*>- 1 5 4 fcrtyl^ 1 5 6 At <7)|gI<9®E#«< & 

[0014] 

«tiors>i.. *^ow^ii icfliswreu. ^ 

KKBl-r 6 <fc 3 KRtt fefut h 9 -* ^ Sr* 1 1 4 y+ 
«ttk. friS#h9-*ytcEllEittCA^1 i ^aiij 

30 t*S<»jjW4i:i:t,fc:. «Eh5-*y««fclSrift|t: 

*»t4iW2iMifc:caK-4n-9 kmmmiz{mtz> 

v-7b<nffinWffl*zixt><nxi-v<n$>$MZ. 0 1 W 

[0015] ««*X^W«9i 2 tffiiR^Ctt. M 

*JS 1 fcfc (, %T . fnS?KU^{i[E1--5 n- 9 OI*USffl<9 

40 a$/xfc-f&fc> 

Ro>Ri+PCR(l-cos6>0)/jtx 

[0016] ittwnvffixmmmwT'te. m 

Tit, M?R«3t:*i^T. «Ertffllt:ffi»r6n-9« 
^«PBBIW±-attltt**l s a'WP«»ft* <fc 5 fc Lfc. 
[0017] i^*^^IS^JS 5 Kffl4»WTIi. If 
50 «fll4fctt2K*v^t, «Ert*K:tiflW*n-9*> 



(4) 



^¥ 10-184716 



[00 18] 4fe*»H^)ll*JI7t:a*«9rcii. if 
*JBl£*ttvr» IWBJMIKffiaW-*n-9»rt«llItt 
+*»* <s l , «(C»***l* t fc fcHdtt&^-^HT- 10 

arai , 3HI 7 {cfc^T, KTBrt Mfcti**-* a - 5 

[00 19] 

8C*AiTilKW4. BlftSH4{iflSl*>5dfc*>» 

JBfcjS*. Bi&tfH2fc*jvvc, mr^im. 2 

tt. 4ti>f^a5«3CRtt4>ft*rtfll2rtCK»«(C 20 

5Wi^ffl|n-7 6*^rt«2l*l$lKilTOw 
[00 2 0] ^>IT-|a2H^-tJ:3(2. 1*1(13 n- 9 5<D 

a-rtjiStKiiws+^o i z&h. iiiiwaR i th§j£$ 30 

£ = L • si nr= (Ro-R i ) 

[0024]-*, H12J:"5. 

(PCR+5' ) cos(90=PCR-5 

(PCR+S' ) cos<90=PCR *40 

(Ro-Ri) sinr>PCR(l-cos0O) 
Ro>R i+PCR ( 1-COS0O) /s i nr • 



* J: 0 tiS^flflltaff+'tO o £8*>, JMBB5 a<0fl 
*^Ri J:9fc**M»*^RoTflW«tfiTV> 
5. 4fcfl-«n-9 6<0rtHHtctt, 4>*&6a£#fr 
«t p{C|*Hffln— 5 505MNB5 a 4:0)BIfclWIIt»JtT 
f-Al6b, 6c#J&j£$*m^>. 
[002 1 ] ii-CH3eteV^T. rtWo-9 5fc5MI 

ti-*WB«ffll'Ctj*^teJ:aK, rt«cr-9 5i5MI 

flPfcfcfltt?**. *fcH3fc*HrVC. l*ifl|n-?5 
<7)?hJM5 aCOlW4M>0 i J2, i'Hffln-? 6 tC*fU 
ttffl|o-5 eort^M+^af 6 aWfl^tf^O o £4M> 

[0022] H2&lJ c 03fcJ:il«f . F*Jffllo-9 5cO?h 

6 a«ift*¥gR o <3#^i&aiajLfe** < & 

0>J: 1KBW:J:$fc, - 

Wrh P Uix 5 x h # fcWBT SSH<o l 6 « 

... 

[0023] ii-f. ft*¥«R i . Ro£ t'<50gJg(C 
R3W*»*«a*»«rlltt«-*. *aW:J:$fc, Hi 
20mit^(CJ3Vvt«jW9*£&*fc*>. 
A*«BHB«f/i*: ttoT. 01 2cr>fe®mZ%<& 
If, X9Xh*«»WBtjqii*ii:*fC*t. 01 1J: 

UB1 lta^rtMrgOBWfciTiWi. f*->T, 



(b 



s i nr ■ • ■ ( a ) 
* ' =PCR .( 1 -c o s<?0) • 
[0025] * (a) Rtf* (b) J: 9. ff>*' t=Sr 



^>tanr = sinr- • • (d) 
[0027] ^t, * (c) at«6 (d) ±9, 



[00 2 6] *Jt±T««HTl636<0»Bttf3i:V^ 
ikli. »lc*«*j«P»**»4WjPt J:9t*>v^ 

/xP>Pt = P • t anr * 

Ro>Ri+PCR(l-cos6>0)///- • • (e) 



WEST 



7 

-56t«tTH4fc:StRaPl. P2, P3_b£ffi 

[0 0 28] ;J1T\ ?KSIa-^6«7)rt^ffiCigJt^ 
£-f-^ffl6b. ectco^TiiBB'tl). £<0r-^"ffl 
6b, 6cli, JRHj£fTtt$ ft*- *> 5"* a 4 ^ f jWWR 
ttfflSfUAK* 0 J: 0 ofc*£fc:rt 
■a- 9 5 *9HBn-9 6^*i*&&£ k Mtotf *fc 

6 k * { SJg bfcn i 3 tz U rtOfln-? 5 *%®|n-5 
6 iz&i&ttZ k £E&it L-T V . 
[0 0 29] <>Ct=SS2<0lt»<WWIIi*H5t^t. 911 

JHBkH-^fcffL/O**. H5K*^-J:9lc»2« 
SHfcoMBflTCfcL ft*¥ffiR o fcJfroJMBo- 5 6 (Dfi 

(Cfflltr* k k t fc s ffl$¥flR i t»ort«n-9 5 

^>>ev^|B!l(:^7-t: •/ 1- UCft!ll/0>& . 
[0030] fcfc|!30^0JI»tlS6&tfHI7teS 
■f. 830%l|ajgnii. &m<Cl;ttlll&lftI20>£ 
*|*3»JBi:W«"C*6fctf>, H6fli;rtffl!|o-7 5COA 

56»W»0*t»*UfcHTRBW-*. gS30)HSfeO 
JWBTli* JWio-960rtfflB6a*-**ft*i|sa 
RoT'^ffcU rtMn-5 5<0JMBH£lft¥¥SRi c 
^+*nMgS5 aa«W@R i SCOW KRSMB5 
b . 5 c L . SB l StfJS 2 0)£tk«M J: 
J4»*4. -«r*)t»H6K*-rj:ot. I*]fflln-7 5<D 
-<M b , 5 c <7)ffl^+'l>0 i bM/O i c 

ti. 4"*PMSB5 a03ft¥+'l>O i a J: 0 i> 
4 Wg^&t^W-triSjtTjiV ^agt* 7 -fe >y h L „ 4> 
*na«5afc«r«>fe*»t:o*4«->rv^. itzWfiL 

[00 3 1] JJBoai*fc:'J:#itf, a»«B3*i*i>a 
■i y bfte 0Tti*9* h flaws* tar* 
*. *fc±K<oM*eJ:*itf. H7fcir1-J:$(c s ftfll 
d-7 5 ^hUffl 5 a- 5 c k MBIo- 9 6 OPWH 6 

Atffl!PiiiBiBiL2**trs*. 

[00 3 2] Wlo-56*>rtjmi|6a*Hll 

¥f£R i ' ccO+*R«» 5 aaiALOfl*¥aR i c «k 
9 & V >ffl*¥ffiR i s <7)tM H PMffi 5b, 5cT 



5) #^¥10-184716 

8 

i»LTnifcft, l i at/isp anna l 2 

a, np»m 2 < . < fci* 1 ai^ 

S& 2 ^Htfi^ffitli . t — ) <B6b, 6 c K J: 0 BP 
iiit J: 0 , «K^ffB#=$rk't-r 3 -f y NitffflfflK 

b. 5ck*HBIo-5 6<7)rtJaffl6ak* < i&-fS e fc:? 

10 Si&^J: oC$-oT^I>. 

[00 33] *fe*303at«W»CJ:Wf, rtfflln- 
?5^HlS(C*^lftiB*air-r6fcA, ?hffl!|a-7 6 

mmmmzit^ wtax t- asm-th z ta*?* 
h . mzm 4 conjficojg® £0 8 iZTF-t. m 4 <nm&) 
fsmt, &*mzim 1 &t/m 2 <mmmmt n tx- 

on-class 1 Ax/m2^mtmfmb n-^^ntx 
20 ^s. 

[0034] ja±«fli«K i*ur . a* p t ««« l^t 

^<0t"X5^h^S:flIil.C:k^'t#l.. h7- 
*>'4i:rt«a-?5f:*««»iaK , P*4«"C. 01 3 

[0035] 

hfcJ:Wf, X5Xh*«0^£«J^.I.Ck* { -C'|!, tA 

i k t & - k # & k v ^ %mm-t& . 

[0Wwfam5rlSiBJ] 

[01 ] *f&BBco^l 05tM^»%«MS*tSt« 

[02] *^bbco» i <r>m^)^m<r)wmmmxh h . 

[03 ] *^aBwm 1 0«tOi&»0|*»n-5fc JW 

[04 ] *ftmnm i o^sfeco^s^Mffla-^^-r 
*^ijo-5tf r ^ng"sofl¥4>'i:«7)ai!;2r^-riat'fc 

40 

[05] *!6BBi0m 2 OHS6«^©O«ltrffl0TS> I . 
[06 ] *^^3i0^Sfi<7)^®O(^fflUa-5tf0«IBr 

[07 ] *^O^3O|Qfe^«c0rtffiD-5&W 
«o-?w*KilBIIT**. 

[08 ] *imm4 nmi&mBnfflimmx-hh . 

[09] «£*c0fSf*i6w^S h U .-K- FS*a a X b 

[010] mi<r>immmx'ht>. 

50 [01 1 ] 07(7)rtfl|o— 7k51>flio-7fl-k<0«fJBA 



(6) 



1f^¥lQ-l 847 1 6 



[0131 tb<nft*<7)8.mzi%mmmx-t>& . 

1 7^?mt 

2 mm 

4 h5-:*y 
6 

7 BUM 



1 0 

PC T^Smoe-yf-R 
R i rtffln-5^hraffiOft$^g 
O i ftHo-^tftfhJaBOft^tf'D 
Ro »M|n-9ttff>Afflfiff>A¥¥& 

PCR 79?tftta£y-f-P]0¥& 



[01] 



[02] 





[03] 



IH53 




WEST 




WEST 



PTO 03-4815 CY=JA DATE=10184716 KIND=A 

PN=10-184716 



TRIPOD TYPE CONSTANT VELOCITY JOINT 
[TORIPO-DO RATA TOSOKU JOINTO] 



Kenzo Yokoyama, et al 



UNITED STATES PATENT AND TRADEMARK OFFICE 
Washington, D.C. August 2003 



Translated by: FLS , Inc. 



PUBLICATION COUNTRY 
DOCUMENT NUMBER 
DOCUMENT KIND 
PUBLICATION DATE 
PUBLICATION DATE 
APPLICATION NUMBER 
APPLICATION DATE 
ADDITION TO 

INTERNATIONAL CLASSIFICATION 

DOMESTIC CLASSIFICATION 

PRIORITY COUNTRY 

PRIORITY NUMBER 

PRIORITY DATE 

INVENTOR 

APPLICANT 

TITLE 

FOREIGN TITLE 



(19): JP 

(11) : 10184716 

(12) : A 

(43) : 19980714 
(45) : 

(21) : 09298890 

(22) : 19971030 
(61) : 

(51) : F16D 3/205; F16D 3/20 

(52) : 
(33): JA 

(31) : 08292529 

(32) : 19961105 

(72) : YOKOYAMA; KENZO , ET AL . 

(71) : TOYODA MACHINE WORKS, LTD. 

(54) : TRIPOD TYPE CONSTANT VELOCITY JOINT 

[54A] : TORIPO-DO KATA TOSOKU JOINTO 





(54) [Title of the Invention] Tripod Type Constant Velocity Joint 



[Claims] 



[Claim 1] A tripod type constant velocity joint composed of an outer 
member having a plurality of guide grooves in the axial direction on the 
inner periphery, an inner member having a trunnion provided so as to be 
arranged coaxially on the inside of this outer member and projecting into 
each of the aforesaid guide grooves, and a plurality of rollers provided 
on each aforesaid trunnion like a nest to freely rotate; said tripod type 
constant velocity joint characterized by forming the curvature radius 
of the middle arc portion of the inner peripheral surface of the roller 
positioned on the outside larger than the curvature radius of the middle 
arc portion of the inner peripheral surface of the roller positioned on 
the inside, and at the same time, making the gap between the aforesaid 
roller positioned on the outside and the aforesaid roller position on 
the inside, in the axial direction of the aforesaid trunnion, smaller 
at the opening portion than at the middle portion, of these rollers. 

[Claim 2] The tripod type constant velocity joint of Claim 1 
characterized by Ro>Ri+PCR ( l-cos90 ) /\x being established, assuming the 
curvature radius of the middle portion on the inner peripheral surface 
of the aforesaid roller positioned on the outside is Ro, the curvature 
radius of the middle portion of the outer peripheral surface of the aforesaid 
roller positioned on the inside is Ri, the pitch circle radius of the 
aforesaid outer member is PCR, the maximum joint angle is 90, and the 
f rictional coefficient of the f rictional force acting on the inner peripheral 

* Number in the margin indicates pagination in the foreign text. 
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surface of the aforesaid roller positioned on the inside is p. 

[Claim 3] The tripod type constant velocity joint of Claim 1 or 2 
characterized by the opening portion on the inner peripheral surface of 
the aforesaid roller position on the inside being formed with a tapered 
faced extending to both ends of the aforesaid middle arc portion. 

[Claim 4] The tripod type constant velocity joint of Claim 3 
characterized by the outer peripheral arc face of the aforesaid roller 
positioned on the inner surface being formed with a uniform curvature 
radius . 

[Claim 5] The tripod type constant velocity joint of Claim 1 or 2 
characterized by the curvature radius of the opening portion on the outer 
peripheral surface of the aforesaid roller positioned on the inside being 
formed larger than the curvature radius of the middle portion thereof, 
and at the same time, the curvature center of the opening portion on the 
outer peripheral surface of the aforesaid roller positioned on the outside 
being offset farther than the curvature center of the middle portion thereof . 

[Claim 6] The tripod type constant velocity joint of Claim 5 
characterized by the inner peripheral surface of the aforesaid roller 
positioned on the outside being formed with a uniform curvature radius. 

[Claim 7] The tripod type constant velocity joint of Claim 1 
characterized by the middle portion on the inner peripheral surface of 
the aforesaid roller positioned on the outside being formed flat, and 
at the same time, the opening portion being formed with a tapered face. 

[Claim 8] The tripod type constant velocity joint of Claim 7 
characterized by the outer peripheral surface of the aforesaid roller 
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positioned on the inside being formed with a uniform curvature radius. 
[Detailed Specifications] 

[0001] [Technical Field of the Invention] 

The present invention relates to a tripod type constant velocity 
joint used in drive force-transmitting shafts of automobiles, etc. 

[0002] [Prior Art] 

When a tripod type constant velocity joint is generally used where 
its joint part has an angle of intersection, a relative sliding phenomenon 
between the guide groove of the outer member and the spherical roller 
provided in each trunnion of the inner member is generated, inducing a 
thrust force in the axial direction, and thus, causing the drive shaft 
to vibrate. 

[0003] For example, the tripod type constant velocity joints described 
in Tokko Nos. 57-13211 (shown in Figs. 9 and 10) and 7-117108 (shown in 
Fig . 13 ) have been contrived to solve such a problem . In the above-mentioned 
tripod type constant velocity joins, with no outside roller bodies 106 
and 156 tilting into the guide grooves 102 and 152 provided in an outer 
member 1, a positive rolling motion is generated between the outside roller 
bodies 106 and 156 and guide grooves 102 and 152 to prevent thrust force, 
vibration, and the like from being generated. 
[0004] [Problems to be Solved by the Invention] 

The curvature radii of the outer peripheral surface 105a of the inner 
roller 105 and the inner peripheral surface 106a of the outside roller 
106B and the holder 106A which forms the outside roller body 106 in the 
constant velocity joint in Figs. 9 and 10 are ideally the same, but if 
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this constant velocity joint is manufactured in reality, the curvature 
radius of the inner peripheral surface 106a of the holder 106A is somewhat 
larger than the curvature radius of the outer peripheral surface 105a 
of the inner roller 105 by as much an amount corresponding to the machining 
tolerance; hence, a perfectly spherical contact is not formed between 
the inner roller 105 and the holder 106A, and so, induction of the thrust 
force of this constant velocity joint cannot be completely suppressed. 

[0005] The reason why thrust force is induced by such a constant 
velocity joint in Figs. 11 and 12 will now be explained. The joint angle 
0 conventionally used for such a constant velocity joint is about 5 degrees . 
To assist in comprehending this by Way, of Figure 11, the difference between 
the curvature radius of the outer peripheral surface 105a of the inner 
roller 105 and that of the inner peripheral surface 106a and the holder 
106A is drawn to show quite extreme details. 

[0006] Figure 11 shows a state in which a drive shaft 107 turns when 
the joint portion is bent . The inner roller 105 at this time moves relative 
to the holder 106Aby the length L of the curvature radius using the machining 
tolerance and then comes in contact with that holder 106A. The contact 
point between this inner roller 105 and the holder 106A moves periodically 
as the drive shaft 107 turns once. 

[0007] A state in which the inner roller 105 moves to above the holder 
106A will now be considered. Now a load P f acts on the contact point 
between the inner roller 105 and the holder 106A in the normal direction. 
This load P f may be broken down into a vertical component of force Pt 
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and a horizontal component of force P. In the embodiment above, as shown 
in Fig. 12, a frictional force ]iP proportional to the horizontal /3 
component of force P (]i is the coefficient of friction between the trunnion 
104 and the inner roller 105) is generated at the contact point between 
a trunnion 104 and the inner roller 105. When the vertical frictional 
force pP'COsG of this frictional force pP is larger than the component 
of force Pt, the inner roller 105 undergoes a rolling motion to the holder 
106A, resulting in a relative sliding at a position where the respective 
components of force become equal . Moreover, since this component of friction 
jiP'COsG is small enough (about 5 degrees or less), it is substantially 
equal to the frictional force jiP, so it will be assumed to simply be the 
frictional force pP. 

[0008] Figure 12 shows the motion of the center of curvature Oi of 
the outer peripheral surface 105a of the inner roller 105 to the outside 
roller body 106 when the drive shaft 107 having the shaft center 90 turns. 
At this time, the center of curvature Oi moves about the shaft center 
O of the drive shaft 107, and at the same time, it moves to the inner 
peripheral surface 106a along P101, P102, P103, P104, P105, P102, P106, 
PI 07 and Pi 01, in that order. 

[0009] According to Fig. 12, the center of curvature Oi of the inner 
roller 105 undergoes a rolling motion to the holder 106A further inside 
by 5, with the pitch circle PC (radius PGR) of the outer member 1 (frictional 
force jiP>component of force Pt) therebetween, and thus, a relative sliding 
is generated at a position where the center of curvature Oi is set apart 
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from the pitch circle PC by 5 (frictional force \xB = component of force 
Pt; linear in the drawing) . Therefore, it is seen that a thrust force 
is induced when the range in which this relative sliding is generated, 
i.e., the joint angle is increased. 

[0010] Moreover, it also is seen from Fig. 9 that a thrust force 
is induced when the joint angle is increased. An axial direction component 
Pt-sinG of the drive shaft 107 of the component of force Pt is regarded 
in Fig. 9. This component Pt-sinG acting in the direction of the drive 
shaft is one factor for inducing a thrust force. In Fig. 7, the joint 
angle is GO. Assuming the turning phase of the joint portion is , 6 

is substantially equal to 90-cos<|>; hence, 

Pt- sin9=Pt • sin (90 • cos <f> ) 

so a thrust force is induced by the joint angle 90 and the component of 
force Pt. 

[0011] Therefore, when the joint angle of this constant velocity 
joint is increased, there was a problem because the drive shaft 107 vibrated 
due to induction of a thrust force. Moreover, if the angle of this joint 
is larger than the joint angle 90 when an automobile travels over poor 
roads or the like, the amount an inside roller 5 travels to the outside 
roller 6 increases. Therefore, the inside roller 5 abuts against the 
outside roller 6 at a point excepting the contact point where the torque 
is propagated, and there was a problem because the inside roller 5 bites 
into the outside roller 6. 
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[0012] The constant velocity joint in Fig. 13 is regarded next. 
This constant velocity joint is composed of a roller body 156 comprising 
a holder 156A and an outside roller 156B which rolls inside the guide 
groove 152 formed on the outer member 151. Moreover, the trunnion 154 
itself of this constant velocity joint is spherical, so this trunnion 
154 touches the cylindrical inner peripheral surface 156 of the holder 
156A. Thus, no component of force Pt is generated as in the constant 
velocity joint in Fig. 9, and the thrust force does not increase. 

[0013] However, since the trunnion 154 itself touches the cylindrical 
inner peripheral surface 156a, this constant velocity joint differs from 
the one in Fig. 9 having a construction in 'which the aforementioned trunnion 
104 and inner roller 105 are able to turn relatively, while the spherical 
trunnion 154 always comes in contact with the cylindrical inner peripheral 
surface 156s on the same surface. Thus, when a large torque load was 
applied, the surface pressure between the trunnion 154 and the holder 
156A increased, and at the same time, the intervention of grease worsened 
and there was the risk that it could burn at the contact point. 
[0014] [Means for Solving the Problems] 

In view of the above-mentioned problems, the object of the present 
invention is to keep a thrust force from being induced when the joint 
angle of the tripod type constant velocity joint increased. According 
to the invention of claim 1 of the present invention, in a tripod type 
constant velocity joint composed of an outer member having a plurality 
of guide grooves in the axial direction on the inner periphery, an inner 
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member having a trunnion provided so as to be arranged coaxial ly on the 
inside of this outer member and projecting into each of the aforesaid 
guide grooves , and a plurality of rollers provided on each aforesaid trunnion 
like a nest to freely rotate; the curvature radius of the middle arc portion 
of the inner peripheral surface of the roller positioned on the outside 
was formed larger than the curvature radius of the middle arc portion 
of the inner peripheral surface of the roller positioned on the inside, 
and at the same time, the gap between the aforesaid roller positioned 
on the outside and the aforesaid roller positioned on the inside, in the 
axial direction of the aforesaid trunnion, was smaller at the opening 
portion than at the middle portion of these rollers. 

[0015] Moreover, according to the aspect of Claim 2 of the present 
invention, in Claim 1, Ro>Ri+PCR(l-cos90) /\i was established, assuming 
the curvature radius of the middle portion on the inner peripheral surface 
of the aforesaid roller positioned on the outside is Ro, the curvature 
radius of the middle portion of the outer peripheral surface of the aforesaid 
roller positioned on the inside is Ri, the pitch circle radius of the 
aforesaid outer member is PCR, the maximum joint angle is 80, and the 
f rictional coefficient of the f rictional force acting on the inner peripheral 
surface of the aforesaid roller positioned on the inside is ji. 

[0016] Further, according to the aspect of Claim 3 of the present 
invention, in Claim 1 or 2 , the opening portion on the inner peripheral 
surface of the aforesaid roller position on the inside being formed with 
a tapered faced at both ends of the aforesaid middle arc portion. Moreover, 
according to the aspect of Claim 4 of the present invention, in Claim 
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3, the outer peripheral arc face of the aforesaid roller positioned on 
the inner surface was formed with a uniform curvature radius. 

[0017] Further, according to the aspect of Claim 5 of the present 
invention, in Claim 1 or 2, the curvature radius of the opening portion 
on the outer peripheral surface of the aforesaid roller positioned 
on the inside was formed larger than the curvature radius of the middle 
portion thereof, and at the same time, the curvature center of the opening 
portion on the outer peripheral surface of the aforesaid roller positioned 
on the outside was offset farther than the curvature center of the middle 
portion thereof. Moreover, according to the aspect of claim 6 of the present 
invention, in Claim 5, the inner peripheral surface of the aforesaid roller 
positioned on the outside was formed with a uniform curvature radius. 

[0018] Further, according to the aspect of Claim 7 of the present 
invention, in Claim 1, the middle portion on the inner peripheral surface 
of the aforesaid roller positioned on the outside being formed flat, and 
at the same time, the opening portion was formed with a tapered face. 
Moreover, according to the aspect of Claim 8 of the present invention, 
in Claim 7, the outer peripheral surface of the aforesaid roller positioned 
on the inside was formed with a uniform curvature radius. 
[0019] [Embodiments of the Invention] 

The embodiments of the present invention will be described on the 
basis of Figs. 1 to 8 . Figures 1 to 4 show the 1 st embodiment. 1 in Figs. 
1 and 2 is an outer member; 2 is a guide groove provided in the axial 
direction on the inner peripheral surface of the outer member 1; 3 is 
an inner member arranged coaxial ly on the inside of the outer member 1; 
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4 is a trunnion projecting radially into the guide groove 2 provided in 
the inner member 3; and PC is a pitch circle (radius PGR) of the outer 
member 1. Moreover, the inside roller 5 is supported removably and to 
freely rotate by the trunnion 4 by way of a needle 8, and the outside 
roller 6 is fitted over this inside roller 5 to freely roll into the guide 
groove 2. Thence, the inner member 3 is connected to a wheel or the like 
by way of the drive shaft 7, and the outer member 1 is connected to a 
power unit side for an engine or the like by way of a flange portion 1A. 

[0020] As shown in Fig. 2 here, the inner peripheral surface 5a of 
the inside roller 5 has the center of curvature Oi at the point where 
the pitch circle PC intersects the shaft of the trunnion 4, and is composed 
of a curvature radius Ri . Similarly, as shown in Fig . 2 , the inner peripheral 
surface middle portion 6a of the outside roller 6 has a center of curvature 
Oo in a position on the tangent of the pitch circle PC at the center of 
curvature Oi of the inner peripheral surface 5a and at a position farther 
than the center of curvature Oi of the inner peripheral surface 5a, and 
it is composed of a curvature radius Ro larger than the curvature radius 
Ri of the inner peripheral surface 5a. Moreover, tapered faces 6b and 
6c are formed on the inner peripheral surface of the outside roller 6 
by providing a gap between it and the inner peripheral surface 5a of the 
inside roller 5, with the middle portion 6a therebetween. 

[0021] The contact point between the inside roller 5 and the outside 
roller 6 will now be regarded as in Fig. 3. And as also mentioned in 
the paragraph 'Problems to be Solved by the Invention, ' the load P r in 
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the normal direction acts on the contact point between the inside roller 
5 and the outside roller 6. This load P f can be broken down into the 
vertical component of force Pt and the horizontal component of force P. 

Moreover, the center of curvature Oi of the inner peripheral surface 
5a of the inside roller 5 acts on the outside roller 6 about the center 
of curvature Oo of the inner peripheral surface middle portion 6a of the 
outside roller 6 and within the range of the angle y* 

[0022] According to Figs. 2 and 3, the curvature radius Ro of the 
inner peripheral surface middle portion 6a of the outside roller 6 is 
increased over the curvature radius Ri of the inner peripheral surface 
5a of the inside roller 5 by at least the machining tolerance; hence, 
it is seen that the vertical component of force- Pt is smaller than in 
the aforementioned configuration. As mentioned before, this component 
of force Pt is one factor for inducing a thrust force; hence, the thrust 
force can be kept lower than in a conventional joint. 

[0023] Setting proper curvature radii Ri and Ro will now be examined. 

As mentioned previously, since relative sliding is generated along the 
linear part in Fig . 12, a thrust force is induced. Therefore, by eliminating 
the linear part in Fig. 12, the thrust force can be kept from being induced. 

According to Fig. 11, the range 5 in which the inside roller 5 undergoes 
the sliding motion to the outside roller 6 is within the range of the 
angle y about the center of curvature Oo of the inner peripheral surface 
middle portion 6a of the outside roller 6. Since y is small enough, the 
center of curvature Oi of the inner peripheral surface 5a of the inside 
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roller 5 moves up and down substantially linearly in Figure 11 . Therefore, 
5=L- siny= (Ro-Ri) siny (a) 
[0024] Meanwhile, according to Figure 12, the relationship: 
(PCR+5' )cos90=PCR-5 
is established. Since 5 is now small enough as compared to the pitch 
circle radius PCR, " (PCR+5 ' ) cos90=PCR can be assumed. 

Therefore, we get 5 r =(l-cos90) (b) 

[0025] If 5>5' according to equations (a) and (b) , then the inside 
roller undergoes the rolling motion over the total range. Hence we get 
siny= (Ro-Ri) >PCR (l-cosOO) 

Ro>Ri+PCR(l-cos90)7siny (c) . 

[002 6] Moreover, undergoing a rolling motion over the total range 
means that the frictional force ]iP is always larger than the component 
of force Pt; hence, 

jaP>Pt=P- tany, and since y is small enough, we get 

p>tany=siny. (d) . 

[0027] Therefore according to equations (c) and (d) , 

Ro>Ri+PCR(l-cos90) /y (e) 
is established; hence, the inside roller undergoes the rolling motion 
over the total range and a thrust force may be kept from being induced. 
If equation (e) is established, the relative sliding between the inside 
roller 5 and the outside roller 6 does not occur, and at this time, the 
center of curvature Oi of the inner peripheral surface 5a of the inside 
roller 5 moves reciprocally to the outside roller 6 about the center 
of axis O of the drive shaft 7 and over the arcs Pi, P2 and P3 shown in 



13 



Fig. 4. 

[0028] The tapered faces 6b and 6c provided on the inner peripheral 
surface of the outside roller 6 will now be described. These tapered 
faces 6b and 6c are provided to prevent the inside roller 5 from biting 
into the outside roller 6 when this joint forms a larger angle than the 
angle 90 used conventionally. In such a case, the relative amount that 
the inside roller 5 travels to the outside roller 6 is increased, but 
the relative amount that the inside roller 5 and outside roller 6 travel 
is controlled by the tapered faces 6b and 6c. Thus, the inside roller 

5 does not abut against the outside roller 6 at a point excepting the 
contact point for propagating torque, and the inside roller 5 is prevented 
from biting into the outside roller 6. 

[0029] A 2 nd embodiment is shown in Fig. 5 next. Since this embodiment 
is substantially the same as the 1 st embodiment, the same codes of the 
1 st embodiment are applied to it. In the 2 nd embodiment shown in Fig. 5, 
the center of curvature Oo of the inner peripheral surface middle portion 
6a of the outside roller 6 having the curvature radius Ro is positioned 
on the axis of the trunnion 4, and at the same time, the center of curvature 
Oi of the inner peripheral surface 5a of the inside roller 5 having the 
curvature radius Ri is offset and positioned on and nearer the axis of 
the trunnion 4. 

[0030] A 3 rd embodiment is shown in Figs. 6 and 7 next. Since the 
3 rd embodiment is basically the same as the 1 st and 2 nd embodiments, Fig. 

6 is a drawing showing only the inside roller 5; only the principal parts 
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of the inside roller 5 and outside roller 6 will be described in the enlarged 
drawing— Fig. 7 . In the 3 rd embodiment, the aspects that the inner peripheral 
surface 6a of the outside roller 6 is formed with a uniform curvature 
radius Ro and the inner peripheral surface of the inside roller 5 is formed 
with the inner peripheral surface 5a having a curvature radius Ric and 
side arc portions 5b and 5c having a curvature diameter Ris differ from 
the aspects of the 1 st and 2 nd embodiments. That is, as shown in Fig. 6, 
the center of curvatures Oib and Oic of the side arc portions 5b and 5c 
of the inside roller 5 are offset at positions farther than the center 
of curvature Oia of the inner peripheral surface 5a in the diametral and 
axial directions of the trunnion 4, and are connected smoothly to the 
inner peripheral surface 5a. Moreover, although not illustrated, as in 
a conventional joint, a slight clearance L is interposed between the inside 
roller 5 and the outside roller 6 in the diametral direction of the trunnion- 
4. 

[0031] According to the above-mentioned configuration, a thrust force 
can be prevented from being induced with the conventionally used joint 
angle 00. And according to the above-mentioned configuration, a middle 
gap Ll and opening gap L2 are formed in the axial direction of the trunnion 

4 between the inner peripheral surfaces 5a to 5c of the inside roller 

5 and the inner peripheral surface 6a of the outside roller 6, as shown 
in Fig. 7 . 

[0032] Because the inner peripheral surface 6a of the outside roller 

6 is formed with a uniform curvature radius Ro here, and the outer peripheral 
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surface of the inside roller 5 is formed with the inner peripheral surface 
5a having the curvature radius Ric and the side arc portions 5b and 5c 
having a larger curvature diameter Ris than this curvature radius Ric, 
the opening gap L2 out of the middle gap Ll and opening gap L2 is smaller 
(moreover, the opening gap is smaller than the tapered faces 6b and 6c 
in the 1 st and 2 nd embodiments) . 

Thus, because this joint forms a larger angle than the angle 90 used 
conventionally, when the car travels over a rough road, the side arc portions 
5b and 5c of the inside roller 5 do not abut against the inner peripheral 
surface 6a of the outside roller 6 at the opening end of the outside roller 
6; hence, the inside roller 5 does not bite into the outside roller 6. 

[0033] Moreover, according to the 3 rd embodiment, since a composite 
curved surface is machined on the outer peripheral surface of the inside 
roller 5, manufacturing costs maybe lower than in the 1 st and 2 nd embodiments 
in which it is necessary to carry out a complicated machining on the inner 
peripheral surface of the outside roller 6. A 4 th embodiment is shown 
in Fig. 8 next. This 4 th embodiment is basically the same as the 1 st and 
2 nd embodiments, but it differs from them in that the inner peripheral 
surface of the outside roller 6 is formed with a cylindrical face 6a (the 
curvature radius Ro is infinity) . The same codes as in the 1 st and 2 nd 
embodiments are applied to the remaining configuration. 

[0034] According to the above configuration, the thrust force is 
controlled even though there is no component of force Pt. Moreover, the 
trunnion 4 and the inside roller 5 are able to turn relatively; hence, 
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intervention of grease is improved and satisfactory lubricity is obtained 
as compared to the configured in Fig. 13. 
[0035] [Advantages of the Invention] 

The tripod type constant velocity joint pertaining to the present 
invention manifests advantages because a thrust force can be kept from 
being induced, and the drive shaft can be kept from vibrating. Moreover, 
the inside roller can be prevented from biting into the outside roller. 
[Brief Explanation of the Drawings] 

[Figure 1] A longitudinal section showing the total configuration 
of the 1 st embodiment of the present invention. 

[Figure 2] A transverse section of the 1 st embodiment of the present 
invention. 

[Figure 3] A drawing showing the contact point between the inside 
roller and outside roller of the 1 st embodiment of the present invention. 

[Figure 4] A drawing showing the motion of the center of curvature 
of the outer peripheral surface of the inside roller to the outside roller 
of the 1 st embodiment of the present invention. 

[Figure 5] A transverse section of the 2 nd embodiment of the present 
invention . 

[Figure 6] A transverse section of the inside roller of the 3 rd embodiment 
of the present invention. 

[Figure 7] A transverse section of the inside roller and outside 
roller of the 3 rd embodiment of the present invention. 

[Figure 8] A transverse section of the 4 th embodiment of the present 
invention . 
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[Figure 9] A longitudinal section showing the total configuration 
of the tripod type constant velocity joint pertaining to the prior art. 
[Figure 10] A transverse section of Fig. 7. 

[Figure 11] A drawing showing the contact point between the inside 
and outside rollers in Fig. 7. /_ 

[Figure 12] A drawing showing the motion of the center of curvature 
of the outer peripheral surface of the inside roller to the outside roller 
body in Fig. 7. 

[Figure 13] Another transverse section pertaining to the prior art. 
[Explanation of the Codes] 

1: outer member; 2: guide groove; 3: inner member; 4: trunnion; 5: 
inside roller; 6: outside roller; 7: drive. shaft; PC: pitch circle of 
outer member; Ri : curvature radius of outer peripheral surface of inside 
roller; Oi: center of curvature of outer peripheral surface of inside 
roller; Ro: curvature radius of inner peripheral surface of outside roller 
body; Oo: center of curvature of inner peripheral surface of outside roller 
body; PCR: radius of pitch center of outer member; 90: joint angle used 
conventionally; <t> : turning phase; \i: coefficient of friction between 

trunnion and inside roller; Pt: component of force acting on contact point 
between inside and outside rollers 
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